in 2001. He was supervised 4 M.Sc. Theses and 10 Ph.Ds. He is professor in natural product chemistry since 2007 in Chemistry Department, Faculty of science. He has published more than 99 papers in reputed journals and has been serving as an editorial board member of repute and has been serving as a reviewer for many articles in her specialization. He attended more than 30 International Conferences and five workshops. He teaches the general chemistry and natural product courses for the students .Main fields of activity: Natural product isolation (Research of flavonoids and Sesquiterpene Lactones from medicinal plants growing in Algeria. Study of biological activity, Chemotaxonomy, NMR spectroscopic technique Abstract: The aerial parts of Tamarix gallica L. taken from three different climatic stages in Algeria (Oum El Bouaghi: Semi-arid, ElTaref: Humid, and Ouargla: Arid) were extracted using boiling ASNdistilled water. The crude extracts were subjected to total phenolics and flavonoids quantifications in addition to anti-proliferative assessment against two tumor cell lines namely rat brain tumor (C6) and human cervix carcinoma (HeLa) using BrdU (bromo-deoxyuridine) ELISA(Enzyme-linked immune-sorbent assay) and xCELLigence assay. The total phenolics yield was found to range between 16.14 and 39.32 mg GAE (Gallic acid equivalent)/g of extract and a flavonoids yield ranging between 16.51 and 20.35 mg QE(quercetin equivalent)/g of extract. The various phenolics were identified using HPLC-TOF/MS to highlight hesperidin and rosmarinic Acid as major components. Moreover, the extracts exhibited different levels of antitumor potency against C6 and HeLa cell lines depending upon the climatic stage and the concentration. A good cytotoxic effect was recorded with the species collected from the humid region at 250 µg/mL. On the contrary, the other extracts revealed a weak activity for both tests.
by both carcinogenic and genetic factors. It is considered as an avoidable malady since the majority of the cancer was caused by the environmental factors [1] .
The use of plant extracts has a long-term history in traditions in many countries. Many traditional herbs are well known for remediation of simple illnesses to grave and dangerous diseases, including different types of cancer owing to their efficacy as potential sources of natural antioxidants [2] [3] [4] [5] .
Recently, various herbal preparations have fascinated many researchers' consideration for cancer treatments. A number of medicinal plants and their bioactive compounds have shown antitumor effects on cancer cells. Currently, over 60% anti-cancer agents are derived from natural sources, including plants, marine organisms, and micro-organisms. A variety of reports have shown the ability of phytochemicals to offer protection against free radical induced disorders due mainly to their content of flavonoids and phenolics in free or complex forms. These compounds have been identified and quantified in several fruits and vegetables and showed a high correlation with antioxidant activity [6] [7] [8] [9] .
The genus Tamarix (Tamaricaceae) is represented in Algeria by ten species. Tamarix gallica has been reported to be useful in leucoderma, spleen trouble and eye diseases. Antimicrobial and antioxidant activity of Tamarix gallica have also been reported. It can be used as prophylactic and therapeutic remedies to cure malaria. Moreover, it is reported to have anticancer effect on human colon cancer cells involving Erk1/2 and p38 action on G 2/M cell cycle arrest [10] [11] [12] [13] [14] . In our study, we have carried out the phenolics assessment and the antitumor activity of water extracts of Tamarix gallica collected from three different climatic stages in Algeria.
Materials and Methods

Soil and climatic data
The geographic areas covered in this study are Oum El Bouaghi (semi-arid), ElTaref (humid) and
Ouargla ( Corresponding author:salah62dz@gmail.com DOI: 10.2478/asn-2019-0015 ©2019 "K.Preslavsky"University of Shumen. All rights reserved 500 mL of boiling distilled water were added to 100 g of finely ground dry plant material. After 60 min the solution was filtered and dried under vacuum and kept at 4°C in the dark until further analysis.
Total phenolics content :TPC
The Total phenolics content of each extract was determined using the folin-ciocalteau reagent (FCR) method according to the method of Singleton et al [15] . Each extract diluted with methanol (0.5 mL) was added to 2.5 mL of FCR (diluted 1/10 with distilled water) and mixed. After 5 min of agitation, 2 mL of sodium carbonate water solution Na2CO3 (75g/L) was added to the mixture and incubated at 40 °C for 30 min. Results were expressed as mg of Gallic acid equivalent (GAE/g of dry extracts). All samples were analyzed in triplicates.
Total flavonoids content:TFC
The total flavonoids content of each extract was estimated according to the colorimetric method using aluminum chloride [16] . This method based on the formation of a complex flavonoid-aluminum having the maximum absorbance at 430 nm. The extracts (1 mL) were mixed with 2% AlCl3methanol solution (1 mL) and the absorbance at 430 nm was determined using UV-VIS spectrophotometer. The total flavonoids content was expressed as mg quercetin equivalent/g dry extract. All samples were analyzed in triplicates. Anti-proliferative activities of the three extracts were evaluated in vitro by estimation of the inhibitory effect on the growth of rat brain tumor (C6) and human cervix carcinoma (HeLa) cell lines using BrdU ELISA and xCELLigence assays [17] .
HPLC-TOF/MS Analysis
Cell culture
The cells were grown in DMEM (Dulbecco's modified eagle's medium) (Sigma, Munich, Germany), supplemented with 10% (v/v) fetal bovine serum (Sigma, Munich, Germany) and
PenStrep solution (Sigma, Munich, Germany) at 37°C in a 5% CO2 humidified atmosphere [18] .
Cell proliferation assays
• ELISA (Enzyme-linked immune-sorbent assay):
The The disposable E-plate was employed for 96 xCELLigence system with a control and medium.
The measurements base on the impedance difference was caused by the cells attached to the plates.
The medium was added to each well and placed into the incubator. E-plate 96 was inserted to the xCELLigence station, and the background impedance was measured during 1 min. Then, 50 μL 
Statistical analysis
The results of in vitro investigation of anti-proliferative activity are means ± SD of six measurements. Differences between groups were tested with ANOVA. p values of <0.01 were considered as significant and analyzed by SPSS (version 11.5 for Windows 2000, SPSS Inc.. Chicago, USA).
The results of total phenolics and flavonoids were performed from the averages of samples reading mean ±SD (standard deviation) using excel 2003. All analyses were carried out in triplicates.
Results and Discussion
Total phenolics and flavonoids
As evaluated by the appropriate methods, the total phenolics and flavonoids are presented as mg GAE/g DW and QE/ g DW of extracts and displayed in table 4. It is worth noting that the amount of phenolics in the plant collected from humid region is higher than other samples which depicted the important impact of climatic factors on this class of secondary metabolites.
High Performance Liquid Chromatography Analysis
The phenolics composition analyses of the two extracts were performed using HPLC-TOF/MS analysis. eleven compounds were detected in the three extracts including Hesperidin and Rosmarinic
Acid as major components. The compounds were identified by comparing their chromatographic characteristics (retention time (tR), mass spectra) with reference standards (Table 5 ). Anti-proliferative activity C6 cell lines.
The antiproliferative activity of the three extracts and 5-FU were determined against C6 cells and showed almost no impact the samples collected in arid and semi-arid regions. Nonetheless a good potency was observed for the species collected in the humid region which involved a relative abundance in term of phenolics (table 2) . Some reports stated the antitumor effect of some detected phenolics such as Hesperidin and Cinnamic Acid which support further the present findings [21] [22] [23] . The antiproliferative effect of the three extracts was studied on HeLa cell lines at 50, 100 and 250 µg/mL by using real time cell analyzer xCELLigence technique. The system quantifies the impedance variation in order to determine the Cell Index (CI)values at time points whose periods can be set by the operator. These impedance variations and thus the CI values depend on the cell activity at the base of the wells [24] . CI is a dimensionless parameter resulting as a relative change in measured electrical impedance to represent cell status. If it is decreasing, it shows that the tumor cells are dying.
The results showed that all extracts displayed variable effect against HeLa cell lines. Meanwhile the plant extract from the humid region averred to be more potent especially at 250 µg/mL. At 50 and 100 μg/mL, the extracts of different parts greatly inhibited Caco-2 cell growth. It was found that, roughly all plant part extracts inhibited cell growth by 62 % at the concentration 100 μg/mL.
DAPI staining results showed that these extracts decrease DNA synthesis and confirm their effect on Caco-2 cells proliferation, mostly at 100 μg/mL. More prominently, cell mitosis was arrested at G2/M phase. The changes in the cell-cycle-associated proteins (cyclin B1, p38, Erk1/2, Chk1, and Chk2) are correlated with the changes in cell cycle distribution [14] . Another study reported the potential of 
